Synergistic effects induced by cycloprodigiosin hydrochloride and epirubicin on human breast cancer cells.
The effects of cPrG x HCl and epirubicin on the suppression of cell growth were examined on human breast cancer cell line (MDA-MB-231). Either cPrG x HCl or epirubicin alone showed a tumor growth inhibition in a time- and dose-dependent manner, however, the combinatory use of cPrG x HCl together with epirubicin resulted in prominent synergistic effects on the breast cancer cells. In the in vitro studies, the combinatory use of these two drugs accelerated apoptotic cell death as revealed by morphological changes as well as by the appearance of subG1 population by flow cytometry. In addition, confocal microscopy revealed that the accumulation of epirubicin in nucleus increased apparently when cPrG x HCl were present. In the in vivo assay, nude mice bearing xenografted tumor cells received 4 weeks of intraperitoneal administration of cPrG-HCl and epirubicin. After 12 days, the combinatory treatment significantly suppressed the tumor growth compared to the controls. The TUNEL staining revealed that tumor cells in cPrG x HCl plus epirubicin-treated mice exhibited a higher apoptotic rate. In addition, 31P-NMR studies on the xenografted tumor revealed that cPrG x HCl lowered tumor pHi (below pH 6.9). while it did not affected muscle pHi. No pathological changes were observed in any intrinsic organs and the serum alanine aminotransferase levels remained within normal limits among the groups. These results suggest that the combinatory use of cPrG x HCl and epirubicin may be useful for breast cancer therapy.